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@ Composition based on an aqueous dispersion of an addition polymer. 



® The invention relates to a composition baesd on 
an aqueous dispersion of an addition polymer of one 
or more otefinically unsaturated monomers, emulsion 
stabilizers and/or emulsilieFS and a silicon com- 



pound. 

TTie addition polymer comprises monomer units 
containing acid groups and the silicon compound 
used is an epoxysilane with the formula 
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where 

R = epoxyalkyi (C-C*), 

= alkyl (C.-Ci) or phenyl. 

R* » alkoxy (C-CaX allcyl (CrC*) or phenyl. 

R» and R* = alkoxy (C-C,) or OH 

The composition can be applied in adhesives 
and coatings. 
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COMPOSITION BASED ON AN AQUEOUS DISPERSION OF AN AODmON POLYMER 



The invantian relates to a composition based 
on an aqueous dispersion of an addition polymer of 
one or more olefinically unsaturated monomers, an 
emulsion staisilizer and/or emuisifier and a siiicon 
" compound. Optionally the composition may yet 5 
contain other usual additives. 

In the Netherlands patent 173974 adhesives 
are desbrit»ed consisting of polymeric binding 
agents, filters and water, in which the polymeric 
binding agents comprise certain alkoxysilane com- to 
pounds. These siltcon compounds are added dur- 
ing the polymerization and are incorporated in the 
polymer molecule. The siltcon compounds 
hydrofize to form hydrDxyl groups. The wet tensile 
strength of these adhesives is insufficient 



where 

R • epoxyalkyl (Cr.G«), 

30 

R' « alkyt (C,-C«) or frftenyl, 

R« « alkoxy (C,^*)» alkyi (C-C.) or phenyl, 

R« and = alkoxy (C-CJ or OH. 35 

According to a preferred embodiment of the 
invention, 0-1-5 %(wt). preferably about 0.3-1.5 %- 
(wt), epoxysilane is used, based on the addition 
polymer. 

According to a further preferred embodiment of ^ 
the invention, the epoxysilane is added at a pH 
between 15 and 8, more specifically at a pH 
between 4 and 6. 



The object of the invention is to provide a 
composition based on an aqueous dispersion of an 
addition polymer of one or more olefinically unsatu- 
rated monomers, an emulsion stabilizer and/or 
emulsifiers and a silicon compound which adheres 
well to mineral and organic substrates, particularly 
also under wet conditions. 

The composition according to the invention 
provides a solution to this problem and is char- 
actarized in that the addrtion.polymer comprises 
monomer units containing acid groups and that the 
silicon compound used is an epoxysilane with the 
formula 



Examples of suitable epoxysilane are particu- 
larly: 

glycrdoxyalkyi trtalkoxysllanes, 
glycidoxyphenyl trialkoxysiianes. 
glyddoxyalkyl dialkoxyalkylsilanes, 
glycidoxyphenyl dialkoxyalkylsilanes, 
glyddoxyalkyl dialakoxyphenylsllanes, 
glycidoxyphenyl dialkoxyphenylsilanes, 
and glyddoxyphenyl dialkoxyalkylsilanes 

and mixtures hereof. 

According to a preferred embodiment of the 
invention, the epoxysilane used is an epoxysilane 
with the formula 
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where 

R = epoxyalkyi (C.-C*). « alkyi (CrCJ. R». R' 
and R* = alkoxy (CrCt) 

According to a further preferred embodiment of 
the invention, 3-Qlycidoxypropyltrimethoxysilane Is 
used as epoxystlane . 

In US-A-4.032,4a7 and US-A-4.077^2 conri- 
positions are described consisting of acrylate dis- 
persions based on nitrogen containing monomers 
and epoxysilanes. 

In the composition according to the invention, 
however, an entirely different addition polymer is 
used because the polymer contains no amino mon* 
omer. In addition, the epoxysiiane according to the 
Invention Is added at a pH between 1^ and 8 and 
at a temperature between 20nC and 30«C« The 
present invention therefore relates to a Ampler and 
cheaper composition.. 

Aqueous dispersions of addition polymers can 
be prepared via processes as d^cribed in the 
Netherlands patents 160278 and 161769. 

The monomers used in the addition polymers 
according to the invention consist wholly or largely 
of monomers which do not contain any reactive 
groups other than ^e ethylenic unsaturaticn. Exam* 
pies of ^ese are the alkylacrylates. aikyt- 
methacryiates. dialkylmaleates, dialkylfumarates. vi- 
nyl esters such as vinyl acetate, vinyl propionate, 
vinyl butyrate, vinyl plvalate. vinyI*2-ethylhexoate, 
vinyl stearate. vinyl laurate and/or vinyl versatate, 
vinyl ethers, vinyl chloride, alkenes such as eth- 
ylene, propylene or isobutene, butadiene, styraie, 
vinyitoluene, alphamethylstyren© or acrytonitrile. 
Mixtures of these monomers are also used. In 
many eases also monomers are used, in relatively 
small amounts, eg. between 0.1 and 10 %(wt), 
which, in addition to the ethylenic unsaturafion, also 
contain other reactive groups such as carboxyl 
groups, sulphonic acid groups, phosphate groups, 
amide groups, hydroxyl groups, alkoxymefhyl 
amide groups or epoxy groups. Examples of such 
monomers are acrylic acid, methacrylic acid, 
fumaric add; maleic acid, cnrtonic acid, itaconic 
acid, hydroxyethylacrylate. hydroxyethyl- 
methacrylate. hydroxypropylmethacrylate, 
ethyleneglycolmonoallylether, N- 
metHylolacrylamide, N-methylolmethacrylamlde, n- 



butoxymethylacryiamlde. acrylamldopropanesul- 
phonlc ackl, n-butoxymethylmefhacryiamide, 
glycidylacrytete, glyddylmetiiacryiate, allyi- 
gtycidyiether and vinylsulphonic add. 
IS In amounts up to 10 %(wt) at most alkenically 
polyunsaturated monomers, such as triallyi- 
cyanurate, divinyimaieate. divinyiadlpate, vinyl- 
crotonate and ethyleneglycotdiacryiate ester, can 
be used. 

20 According to a preferred embodiment of the 
invention, styre neacrylate copolymer Is appGed as 
addition polymer comprising monomer units con* 
taining acid groups. 

According to a further profen^d embodiment of 

25 the Invention tiie addition polymer contains at least 
2 %(wt] and preferably between 2 %(wt) and 10 
%(wl), more specifically between 4 %(wt) and 8 %- 
(wt) monomer units containing acid groups, relative 
- to the addition polymer. Preferably acrylic add 

30 and/or jnethacr^ic add and/or itaco nic add are 
used as monomer units containing add groups. 
The acid used may also be phosphoric acid esters 
of hydroxyethyHmeth)-acrylate. 

The addition polymer may be In the form of a 

35 dispersion powder or in the fonn of an aqueous 
dispersion, 

As catalyst systems for the polymerization of 
the olefinicaily unsaturated monomers Initiators can 
be used which dissolve either in ttie aqueous 

40 phase or in ttie monomer or in both. Examples of 
suitable types of compounds are persulphates, hy- 
drogen peroxides, organic peroxides, such as 
hydroperoxides and azo compounds, whether or 
not in combination with reductants. Depending on 

<5 the nature of the monomers and on tine desired 
properties of the polymer and on the desired size 
of the polymer partides, various kinds of emulsffi* 
ers can be used eltiisr separately or in combina- 
tion- Generally botfi anionic and norHonic emulsifi- 

50 ens can be used . Optionany, protective colloids can 
also t>e used. In many cases a mixture of an 
anionic and a non-'ionic emulsifler is the most sat- 
isfactory, A few examples of suitable classes of 
compounds are alkylbenzenesulphonates and alkyl 

55 (C,o-Crt) sulphates, mono/dialkylphosphates, (C,d- 
Ca) fatty acid salts, polyglycolefliers of (Ci-Co) 
alcohols or alkylphenois and block copolymers of 
ethylene oxide and propylene oxide. 
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The amount of emulsifier or combination of 
emutsifiers used depends on the type of monomer 
and on the type of emulsifier. Generally an amount 
between 0.1 and 10 %(wt) is used, based on the 
total amount of solid, and more specifically an 
amount between 0.5 and 5 %{wt). 

The polymerization can be effected by first 
producing a pre*emulsion of the monomers and a 
part of the total amount of water and emutsifiers 
and subsequently starting the polymerization with 
the aid of a catalyst whereas the nr>etering time of 
the pre-emuision and the catalyst is between 2 and 
5 hours. On the other hand It is possible to first 
polymerize part of the monomers in emulsion and 
to add more monomers stepwise, separately or 
mixed. In addition, it is possible to first polymerize 
a monomer or a combination of monomers of a 
certain type and to subsequently add other mon- 
omers or combinations of monomers, so that poly- 
mer particles with a laminated structure are formed. 
The concentration of acid groups can be different 
for each layer for instance with a high concentra- 
tion of acid groups on the outside of the particle 
and a low concentration In the centre of the par- 
ticle. The amount of acid required may then be 
less than 2.0 %(wt), for example tjetweer) 0,5 and 
1.0 %(wt). based on the total polymer A survey of 
various possible polymerization methods Is to be 
found In the Netherlands patent application 
7308796. 

The reaction temperature during the polymer- 
ization may be between -15nC and 100&C. prefer- 
ably between 20nC and OOtxC. If the polymerization 
Is carried out t^elow OnC. an antifreeze like 
ethyleneglycol must be added.. 

During the polymerization other compounds 
may also be present, ior instance chain length 
regulators, such as mercaptans. and buffers, such 
as sodium bicart>onate. In addition, substances like 
plasticszers, crossiinking agents, flow-promoting 
agents, thickeners, colourants or pigments, etc. 
may be present during the polymerization or be 
added after the polymerization. The pH of the 
dispersion can be adjusted with ammonia, amines 
or lye- 
It is also possible to react part of the acid 
groups after the polymerization with calcium ions 
or 2irK: ions, such as calcium acetate or zinc am* 
monium acetate, in such a manner that at least 2 
%(wt). preferably 4 %(wt), of acid groups remains, 
relative to the addition polymer. 

The epoxysilane is preferably added after the 
polymerization of tiie addition polymer. The epox- 
ysilane may, however, also be added during the 
polymerization. In addition, a combination of poly- 



merizable vinylsilane and epoxysilane may be 
used, in which case the vinylsilane is added during 
tiie polymerization and the epoxysilane after the 
polymerization. 
5 The composition according to the invention is 
used, for instance, as raw material for tiie adhesive 
Industry, for coatings such as syntiietic plastering 
materials, coating agents for the buikiing Industry, 
paints, etc. 

70 The Invention is further elucidated by means of 
tiie following examples without, however, being re- 
stricted thereto. 



75 Example I 

A mixture consisting of an aqueous pre-emul- 
sion of the monomers styrene. butylacrylate and 
acrylic acid (weight ratio 45^0/5) is polymerized at 

20 60 nC witti 25 %(wt) of an anionic emulsifier - 
(nonyiphenyl 10 ettiylene oxide sulphate), based on 
the monomers. The metering time of the pre-emul- 
sk)n is 3 hours. As catalyst 0.5 % by weight of 
ammonlumpersulfate Is used. 

25 After 2 hours* after-reaction at 85nC. tiie dis- 
persion formed is cooled to 25 nC and subse- 
quentty 1-25 % of 3-glyddoxypropyltrimethox- 
ysilane (relative to ttte addition polymer) is added. 
The pH. between 2,0 and 3.0. is brought to SJQ 

30 using ammonia. The dry substance content of the 
dispersion Js 50 %. The minimum film-forming 
temperature (MFT) is 16nC (measured according to 
DIN 53787). 

35 

Example II 

The process of example I is repeated witii the 
difference tf^at 0.75 %(wt) instead of 1.25 %(wt) of 
40 3-giycidoxypropyltrimethoxysnane is added. 

Example 111 

45 The process of example I is repeated with the 
difference tiiat 2 %{wt) instead of 1 .25 %{Yd} of 3- 
glyddoxypropyltirimetiioxysliane is added. 



so Comparative example 1 

The process of example I is repeated with the 
difference tfiat 1.25 %(wt) of an incorporated 
vinyHris(2-methoxyethoxysilane) is present instead 
55 of 3-glyddoxypropyltrimethoxysilane. 
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Example IV 

TTie process of eeample ! Is repeated with the 
difference that the styrene/butylacrylate/acryiic add 
weight ratio is 48/47/5. The amount of 3-glycidox- 
ypropyltrimethoxysiiane is 125 %, based on the 
addition polymer- The MFT is 23 nC. 



Bcample V 

The process of example t is repeated with the 
difference that 8 %(wt) acrylic acid is used instead 
of 5 %(wt) acrylic add- 



to 



T5 



Comparative example 2 

The process of example f is repeated, but now 
with addition of methyltrimethoxysilane i^2S %• 
(wt). based on the monomer) instead of 3-glycidox- 
ypropyHrimethoxysnane. 



Exampie VI 

The dfsjserslon subsequently serve as the base 
for tile adhesii/es with the following compositions: 



Dispersions according to example I up 
to and including V and 1 up to and. in- 
cluding 2 
Water 

Methylhydroxyl. cellulose thickener^ 

TyLose WH 6000XP 
ex. KalLe Cherale 

Antifoaro/ Hercules 1512 ex Hercules 
Fungicide, Formalin 

Butylglycolacetate film former, ex UCC 
Quartz powder, Snowwhite, LZM, HOSA 

Waastricht 
Titanium white, Kornos A, ex Kronos 

Titan GmbH 



115 parts by weight 
175 parts by weight 

3,7 parts by weight 

1.0 parts by weight 

2.7 parts by weight 

5.8 parts by weight 
676 parts by weight 

14 parts by weight 



This composition Is mixed for ten minutes, upon 
which 8 parts by weight of 2-amino- 
2methytpropanol 95 % (ex Angus GmbH) and war 
ter are added in a weight ratio of 1 : 1. 



40 



45 



Of these tile adheslves the tensile strength is 
determined with the aid of ceramic tiles, 5 » 5 cm, 
glued to concrete tiles (DIN 18156); Tile adhesives 
of a good dispersion may be required to have a 
wet tensile strength of at least 0^0 N/mm'. 
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Result; 



Tensile strength 

dry wet 

in H/m? in N/mm^ 



I 




2.32 


0.80 


II 




1.76 


0.58 


III 


• 


2.20 


0.83 


1 




1.98 


0.41 


IV 




2.79 


1.44 


V 




2.S9 


0.59 


2 




1.57 


detached 



These examples show that the tensile strength 
reqiriremerTt Is complied with excellently by the 
addition, to the addition polymer according to the 
invention, ot an epoxysilane according to the Inven- 
tion. 



CUdms 

1. Composition t)ased on an aqueous disper- 
sion of an addition polymer of one or more 
olefinically unsaturated monomers, emulsion stat>t- 
lizers and/or emulsifiers and a silicon compound, 
characterized In that the addition polymer com- 
prises monomer units containing acid groups and 
that the silioon compoimd used is an epoxysilane 
with the formula 



r-o-r''-si.^— r2 



where 

R a epoxyaikyi (CrC), 

- a«<yl(C,-CO or phenyl, 
R' = alicoxy (C.-C«), alkyi (C-C*) or phenyl. 
R' and R* «= alitoxy (C.-CO or OH 



2. Composition according to claim 1 . character- 
ized in that 0.1 -5 %(wt) of epoxysilane Is used, 
relative to the addition polymer. 

3, Composition according to claim 1, character- 
ized in that the epoxysilane used is an epoxysilane 
with the formula 
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where 

R =s epoxyalkyi (C,-C«), 
R' = alky! (C-C*). 

R*. R' and R* = alkoxy (C.-C4) 

4. Composition according to claim 3, character- 
ized In that tha epoxysilane used is 3-glycidax- 
ypropyttrimethoxy^Iane. 

5.. Composition according to any one of claims 
1.4, characterized in that the epoxysilane is added 
at a pH between 1.5 and 8. 

6. Composition according to any one of claims 
1-5, characterized In that the addition polymer used 
is styreneecrylate copolymer. 

7. Composition according to any one of claims 
1-e, characterized in that the addition polymer con*- 
tains at least 2 %(wt} monomer units containing 
add groups, based on the addition polymer. 



8. Coating obtained with the composition ac- 
cording to any one of claims 1-7. 

9. Adhesive obtained with the composition ac- 
cording to any one of claims 1-7- 

10. Moulded products obtained with an adiie- 
sive according to claim 9. 

Claims for contacting State: AT 

1. Process for the preparation of a composition 
by mixing an aqueous dispersion of an addition 

20 polymer of one or more olefinically unsaturated 
monomers, emulsion stabilizers and/or emulslfiers 
and a silicon compoundt characterized in that Ihe 
addition polymer comprises monomer units con- 
tairdng add groups and that the silicon compound 

25 used is an epoxysilane with tha formula 



r2 

\r* 



where 

R s epoxyalkyi (C-CJ. 

R' = alkyi (CrC«) or phenyl. 

R' = alkoxy (C.-C*). alkyI (C-C,) or phenyl. R' and 
R* s alkoxy (CrCJ or OH 



2. Process for the preparation of a composition 
40 accordirig to claim 1, characterized in that 0.1 -5 
%(wt) of epoxysilane is used, relative to the addi- 
tion polymer 

3- Process for the preparation of a composition 
according to claim 1, characterized in that the 
45 epoxysilane used is an epoxysilane with the for- 
mula 
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where 

R = epoxyalkyl (CrCi), 

R' ^ afkyl (C-a), " 5 

R», R' and R* = altoxy (C.-C.) 

4. Process for the preparation of a composition 
acconjing to claim 3. characterized in that the 
epoxysllane used is 3-glyddQxypropyKrtmethox- io 
ysilane. 

5. Process for the preparation of a composition 
according to any one of cl^ms 1-4. characterized 
in that the epoxysilane is added at a pH between 

1^ and 8 75 



20 



2S 



30 



35 



40 



45 



50 
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6 Process for the preparation of a composition 
according to any one of claims 1-5. characterized 
in that the addition polymer used is styreneacrylate 

copoiymer. 

7 Process for the preparation of a composition 
according to any one of claims 1-6. characterized 
in that the addition pcriymar cont^ns at least 2 %- 
(wt) monomer units containing add groups, based 
on the addition polymer. 

8. Coating obtained wi^ the composition ob- 
tained according to any one of claims 1-7. 

9. Adhe^ obtained with the composition ob* 
t^ned according to any one of claims V7. 

10. Moulded products obtained with an adhe- 
sive obtained according to claim 9. 
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